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(57) Abstract : 

PROBLEM TO BE SOLVED: To provide the LC filter which is furthermore 
miniaturized. 

SOLUTION: Inductors L1-L3 and capacitors C1-C3 are arranged in parallel 
alternately, a plurality of inductors 12 (L-L3) connected in series to 
form a signal wire 14, conductors of the signal wire 14 interconnecting 
the inductors 12 (L1-L3), a conductor interconnecting a ground wire 15 
to the capacitors C1-C3 are located close to each other so as to be 10 \i 
m-100^m thereby forming prescribed stray capacitance. Furthermore, the 
inductors 12 (L1-L3) and the capacitors C1-C3 are arranged closely so as 
to have prescribed stray capacitance between the signal wire 14 making 



up of the inductors 12 and the capacitor 13 and between electrodes above 
and under a dielectric layer of the capacitor 13 and the adjacent 
inductor 12 respectively. 
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CLAIMS 
[Claim (s)] 

[Claim 1] It is the thin film LC filter which contiguity arrangement of 
said thin film inductor and said thin film capacitor is carried out with 
a predetermined narrow interval by turns, and is further characterized 
by arranging this thin film capacitor so that it may have predetermined 
stray capacity between the signal lines which carry out series 
connection of the grand line connected to this thin film capacitor, and 



said thin film inductor, and form them in the thin film LC filter 
constituted by the thin film inductor and the thin film capacitor. 
[Claim 2] It is the thin film LC filter characterized by carrying out 
contiguity arrangement in parallel by turns with a narrow interval so 
that it may have predetermined stray capacity between the signal line 
which said thin film inductor and said thin film capacitor carry out 
series connection of said thin film inductor in claim 1, and forms, and 
said thin film capacitor. 

[Claim 3] Said thin film inductor and said thin film capacitor are a 
thin film LC filter characterized by forming spacing of a signal line 
and a grand line in from 10 micrometers before 100 micrometers in claim 
1, and contiguity arrangement being carried out by turns in parallel. 
[Claim 4] It is the thin film LC filter characterized by carrying out 
contiguity arrangement in parallel by turns so that it may have 
predetermined stray capacity between the inductors (a signal line is 
formed) by which said thin film inductor and said thin film capacitor 
adjoin the electrode (either a signal line and a grand line are 
connected) of the dielectric layer upper and lower sides of this thin 
film capacitor in claim 1. 

[Claim 5] In claim 1 said thin film inductor and said thin film 
capacitor It has a narrow interval so that it may have predetermined 
stray capacity between the signal line which carries out series 
connection of said thin film inductor, and forms it, and said thin film 
capacitor. And the thin film LC filter characterized by carrying out 
contiguity arrangement in parallel by turns so that it may have 
predetermined stray capacity between the electrode (either a signal line 
and a grand line are connected) of the dielectric layer upper and lower 
sides of said thin film capacitor, and an adjoining inductor (a signal 
line is formed). 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the thin film LC 
filter which can attain much more miniaturization especially about the 
thin film LC filter constituted by the concentrated-constant mold with 
the thin film capacitor using the thin film inductor and thin film 
dielectrics which used the thin film soft magnetic material. 
[0002] Moreover, it is an electron device containing a thin film 
inductor and a thin film capacitor, this thin film LC filter is used for 
the electronic circuitry which needs to prevent the noise oscillated in 
the oscillation section of a RF circuit, the receive section of an 
electric wave, and a RF circuit, and it is used in order to adjust 
suitably the inductance of a thin film inductor, and the capacitance of 
a thin film capacitor and to acquire a desired filter shape or the 
predetermined property in the incorporated circuit. 
[0003] 

[Description of the Prior Art] In the conventional thin film LC filter, 
an air core inductor is used, and a spiral coil and a MIANDA coil are 
used, combining them with a chip capacitor and a thin film capacitor. 
While being miniaturized with integration of the system used to these 
thin film LC components and miniaturizing the components of a chip 
inductor or a chip capacitor with 3025 types, 2012 types, 1608 types, or 
1005 types, the miniaturization has been called for also for the thin 
film inductor or the thin film capacitor. 

[0004] Furthermore, since an inductance value and a capacitance value 
were beforehand produced in the conventional thin film LC filter 
according to a design value, even if each independent property was the 
precision of less than "**2. 5%", in the finished product incorporating 
these, the deflection from a predetermined value surely existed. 
Moreover, since it was covered in the chip with the insulator or the 
magnetic substance with which the conductor pattern was sintered, the 
detailed property adjustment for changing an inductance value or a 
capacitance value was impossible. 

[0005] On the other hand, an air core inductor needs the area of the 
decade of a magnetic core inductor, in order to acquire the same 
inductance value as a magnetic core inductor. Consequently, in the thin 
film LC filter using an air core inductor, the whole is large and cannot 
store in the configuration of 3025 bigger types than this and 2012 types 



not to mention 1608 types or 1005 types. 

[0006] Therefore, an air core inductor shifts to a magnetic core 
inductor, and miniaturization with the much more thin film LC components 
is called for. 

[0007] For the purpose of this miniaturization, the component of a chip 
inductor and a chip capacitor is formed on a substrate or a resin 
insulating layer using SMT (surface mount technology) by the thin film 
technology. In order to use this SMT (surface mount technology), the 
configuration of the component of a chip inductor and a chip capacitor 
is fixed. 

[0008] Next, drawing 11 and drawing 12 are combined and referred to, and 
the conventional thin film LC filter of 3 reams formed using SMT 
(surface mount technology) is explained. 

[0009] As shown in drawing 11 , the electrical equivalent circuit of the 
LC filter of 3 reams consists of three chip inductors (L19=150nH, 
L29=149nH, L39=157nH) which are connected to a serial and form a signal 
line, and three chip capacitors (19= 31. 9pF of C, 29= 12. 9pF of C, 39= 
14pF of C) which connect the appearance side of each chip inductor to a 
grand line. 

[0010] As shown in drawing 12 , in this case, the chip inductor 
component of three types [ 2012 ] It is alike, respectively and adjoins, 
connecting arrangement is carried out to a serial — having — the 
signal line 29 — forming — these three chip inductor components 49 
(L19, L29, L39) — Contiguity arrangement of the chip capacitor 
component 39 (C19, C29, C39) of three types [ 1608 ] is carried out like 
the chip inductor component 49. the chip capacitor component 39 (C19, 
C29, C39) — each — the chip inductor component 49 (L19, L29, L39) — 
connecting arrangement is carried out between the grand lines 19 each 
appearance side. 

[0011] The miniaturization brought close to the magnitude of the simple 
substance of 1608 types of a simple substance component or 2012 types in 
arrangement of such a component is difficult. 

[0012] Moreover, spacing of a thin film inductor and a thin film 
capacitor was detached and arranged, and the miniaturization of an LC 
filter was difficult also from this reason so that a circuit design 
might be carried out with the inductance value or capacitance value of a 
component which an error decides on the occasion of the design of the LC 
filter which cannot be finely tuned after manufacture and stray capacity 
with a definite unstable value might not occur. 
[0013] 

[Problem(s) to be Solved by the Invention] Although the configuration of 



a component is fixechized in the conventional thin film LC filter 
mentioned above since the component of a chip inductor and a chip 
capacitor is formed on the substrate or the resin insulating layer using 
SMT (surface mount technology) for the purpose of a miniaturization, 
there is the actual condition that it is still far from a 
miniaturization. 

[0014] The technical problem of this invention is offering the thin film 
LC filter which carries out continuation arrangement of the LC component 
of a large number which can attain much more miniaturization. 
[0015] That is, the target thin film LC filter is a chip type element 
produced by membrane formation formation by unification by which the 
configuration of "3. 0mmx2. 5mm" called 3025 Types is arranged for 
magnitude in the configuration of "2. Ommxl. 2mm" called 2012 Types, and a 
component is arranged for magnitude. 
[0016] 

[Means for Solving the Problem] In the thin film LC filter by this 
invention, in the thin film LC filter constituted by the thin film 
inductor and the thin film capacitor, contiguity arrangement of said 
thin film inductor and said thin film capacitor is carried out with a 
predetermined narrow interval by turns, and further, this thin film 
capacitor is arranged so that it may have predetermined stray capacity 
between the signal lines which carry out series connection of the grand 
line connected to this thin film capacitor, and said thin film inductor, 
and form them. 

[0017] In the thin film LC filter by this invention, moreover, said thin 
film inductor and said thin film capacitor It has a narrow interval so 
that it may have predetermined stray capacity between the signal line 
which carries out series connection of said thin film inductor, and 
forms it, and said thin film capacitor. And contiguity arrangement is 
carried out in parallel by turns so that it may have predetermined stray 
capacity between the electrode (either a signal line and a grand line 
are connected) of the dielectric layer upper and lower sides of said 
thin film capacitor, and an adjoining inductor (a signal line is formed). 
[0018] The capacitance value of the stray capacity produced by this 
configuration that carried out contiguity arrangement is applied to the 
capacitance value of a thin film capacitor. Consequently, a capacitor 
becomes the small thing which has a small capacitance value. 
[0019] 

[Embodiment of the Invention] Next, the gestalt of operation of this 
invention is explained with reference to a drawing. 

[0020] Drawing 1 is the mimetic diagram showing one gestalt of operation 



of this invention. The thin film LC filters shown in drawing 1 are three 
inductors L1-L3 which form the signal line 14 by series connection. The 
inductor 12 constituted, each — inductor LI -L3 Three capacitors C1-C3 
by which insertion connection is made between the signal line 14 which 
connects between, and the grand line 15 It is the 3 ream 3 pole type 
filter formed by the capacitor 13 constituted. It has the good filter 
shape as shown in drawing 2 . 

[0021] inductor LI -L3 [ first, ] the conductor which inserted the 
magnetic substance 5 in the front face of a substrate 7 inside as each 
typical structure was shown in drawing 3 — it is the thin film coil 
which has a coil 6, and the configuration of a solenoid (spiral) mold, a 
spiral mold, a MIANDA mold, etc. is adopted as this coil part according 
to an inductance value. 

[0022] A capacitor CI - C3 Each typical structure has the structure the 
lower electrode 10, the dielectric layer 9, and whose dielectric layer 9 
of the thin film dielectrics which piled up the up electrode 8 one by 
one the top face of a substrate 11 pinched with the lower electrode 10 
and the up electrode 8 of a thin film conductor as shown in drawing 4 . 
[0023] As shown in drawing 1 , it is inductor LI -L3 of a thin film LC 
filter. And a capacitor CI - C3 Each other is perpendicularly adjoined 
to the grand straight-line-like line 15, and it is arranged by turns, 
and is inductor LI -L3. In the medial axis, in parallel, the direction 
of a volume of a coil shall be carried out in the same direction, and 
each shall be arranged. 

[0024] The signal line 14 is the electrode of an input side to the 
inductor LI. Set and it connects with the end of the opposite side in 
the grand line 15. An inductor LI and L2 The signal line 14 which 
connects between is an inductor LI. The other end to the inductor LI 
located in the grand line 15 side, and L2 It is between An inductor LI 
and L2 Are parallel to each. Inductor L2 It shall connect to the end of 
the opposite side in the grand line 15. Moreover, inductor L2 The end of 
the grand line 15 shall be connected to the electrode of the output side 
of the signal line 14. 

[0025] On the other hand, it is a capacitor CI. An inductor LI and L2 It 
is arranged under the conductor of the signal line 14 which connects 
between, is arranged in parallel with the conductor of this signal line 
14, and this signal line 14, and is a capacitor CI. Insertion connection 
is made between the conductors of the grand line 15 to connect. 
Capacitor C2 It is an inductor L2 and L3 similarly. Insertion connection 
is made between the conductors of the signal line 14 and the conductors 
of the grand line 15 which connect between, and it is an inductor L2 and 



L3. The conductor which connects between forms a capacitor. Moreover, 
capacitor C3 Inductor L3 Insertion connection is made between the 
conductor which connects the electrode of the signal line 14, and the 
conductor connected to the electrode of the grand line 15. 
[0026] moreover, the capacitor CI of an LC filter - C3 the stray 
capacity with which a capacitance value is compensated — an electrode 
and inductor LI -L3 The conductor and capacitor CI of the signal line 14 
which carry out series connection - C3 the conductor linked to the grand 
line 15 — inductor LI -L3 the result by which contiguity arrangement 
was carried out — the conductor of these signal line 14 and the grand 
line 15 — it is supplied with the stray capacity produced in between. 
[0027] Moreover, a capacitor CI - C3 Inductor LI -L3 In case concurrency 
arrangement is carried out by turns, it is each spacing, inductor LI -L3 
[i.e., ]. The signal line 14 and capacitor CI which are included - C3 
As spacing with the grand line 15 connected was set to 10 micrometers - 
100 micrometers, the predetermined stray capacity value has been 
acquired. Furthermore, the stray capacity between an inductor 12 and a 
capacitor 13 is a capacitor CI - C3. The capacitance value is made to 
increase still more certainly by applying the stray capacity produced in 
each between the electrodes 8 and 9 of the dielectric layer 9 upper and 
lower sides, and the signal line 14. 

[0028] At drawing 2 , it is inductor LI -L3. A capacitor CI - C3 The 
thin film 3 ream LC filter property at the time of carrying out 
contiguity arrangement of each spacing so that it may be set to 10 
micrometers - 100 micrometers is shown. It is inductor LI -L3 so that it 
may be illustrated. Capacitors C1-C3 Since spacing is narrow, sufficient 
stray capacity of lOpF is obtained, there is also ****** of enough and - 
60dB is obtained also for the magnitude of attenuation. 
[0029] They are inductors L1-L3 so that stray capacity may not be 
generated on the other hand in the example shown in drawing 3 . A 
capacitor CI - C3 Mutual spacing is fully detached, is arranged and the 
thin film 3 ream LC filter property in the condition that the stray 
capacity of 0. lpF arose is shown. In this case, although ****** and the 
magnitude of attenuation as a filter are enough, the frequency band has 
shifted the acquired property to a RF side. Since mutual spacing was 
fully detached and the big problem has arranged it, it is being unable 
to hold in magnitude big type [ 3025 ] as well as 1608 types, either. 
[0030] Furthermore, in order to reconcile low band shift of large 
attenuation band width of face and an attenuation frequency to the big 
magnitude of attenuation which needs the signal of an unnecessary 
frequency band as a property of intercepting, and a ****** damping 



property, enlargement which has the area which can reduce the big signal 
produced in a several 100MHz band, or exoergic resistance incorporates 
in a circuit, and a signal reduces by generation of heat, or one of 
treatment is made by making the signal of the required frequency band of 
a low pass filter penetrate. The life of a cell becomes short by a fall 
and energy expenditure of an electrical potential difference, and 
generation of heat of resistance also requires the high voltage. 
[0031] In the thin film LC filter by this invention explained with 
reference to drawing 1 , these troubles can also be covered and it can 
contribute to a system-wide miniaturization. 

[0032] Moreover, the miniaturization of the system produced by RF shift 
of clock frequency generates a RF noise. The RF noise which spreads 
between the striplines which approached for the miniaturization can be 
sharply reduced by the high magnitude of attenuation of the thin film LC 
filter of the above-mentioned explanation. 

[0033] In the above-mentioned explanation, if spacing can be made still 
smaller in improvement in a manufacturing technology although each 
spacing was made to be set to 10 micrometers - 100 micrometers in case a 
capacitor is arranged an inductor and by turns, it not only becomes 
possible to replace bigger capacitance than before with stray capacity, 
but it can promote a miniaturization further. 

[0034] Moreover, by the above-mentioned explanation, when the capacitor 
carried out concurrency arrangement an inductor and by turns, it 
illustrated and explained, but in order not to be limited to parallel 
arrangement but to acquire, other configurations, for example, 
predetermined capacitance value, it is possible to carry out contiguity 
arrangement only of the part. 
[0035] 
[Example] 

[An example 1], next from drawing 6 to drawing 8 are referred to, and 
the 1st example of invention is explained. 

[0036] Drawing 6 is the representative circuit schematic of a thin film 
3 ream LC filter showing the 1st example. The circuit shown in drawing 6 
is produced by component arrangement of drawing 7 , and the property of 
drawing 8 is checked. 

[0037] The 6 times thin film inductor 21 in which the thin film LC 
filter illustrated has inductance value L4 =L5 =L6 =160nH, A typical 
stray capacity value and an inductance value as approach a predetermined 
value, parallel arrangement of the spacing of a component is carried out 
by turns, it is produced by the thin film process and a result indicates 
the thin film capacitor 22 which has the capacitance values C, pF [ of C 



/ 5 = 13 ], and C of 6 = lpF of 4 = 32pF to be to drawing 6 were shown. 
[0038] The capacitance values C, pF [ of C / 15= 3 ], and C of 16= lpF of 
14= lOpF each An inductor L4, L5, and L6 Stray capacity produced in each 
coil at juxtaposition, Moreover, the capacitance value C of 10= 0. 015pF 
is the stray capacity of a system. Inductance value L14=lnH, L15=0. 5nH, 
and each L16=2nH are a capacitor C4, C5, and C6. The resistance which is 
an inductance value produced in a serial and is related to each omitted 
illustration. 

[0039] As shown in drawing 8 , the low pass filter property acquired by 
surveying with the simulation result shown with the broken line was well 
in agreement, and the good observation result was obtained. 
[0040] The 2nd example of invention is explained with reference to [an 
example 2] next drawing 9 , and drawing 10 . 

[0041] Drawing 9 is the mimetic diagram of a thin film 3 ream LC filter 
showing the 2nd example, and the property is checked by drawing 10 . 
[0042] The thin film LC filter illustrated is inductance value L7 =L8 
=L9 =. A predetermined value is approached in spacing of a component, 
parallel arrangement of the 2 times thin film inductor 23 which has 60nH, 
and the thin film capacitor 22 which has the capacitance values C, pF 
[ of C / 8 = 13 ], and C of 9 = lpF of 7 = 32pF is carried out by turns, 
and it is produced by the thin film process. 

[0043] Although there is little magnitude of attenuation since the 
inductance value is small as the low pass filter property acquired by 
surveying this thin film LC filter is shown in drawing 10 , sufficient 
observation result of having been mostly in agreement with the 
simulation result shown with the broken line is obtained. 
[0044] 

[Effect of the Invention] A thin film LC filter equipped with the 
capacitor arranged so that the conductor which connects between two or 
more inductors which according to this invention are connected to a 
serial and form a signal line as explained above, and this inductor and 
an inductor, and is connected also to self, and the conductor which 
connects a grand line to self may be made to approach and predetermined 
stray capacity may be filled up is obtained. By this configuration, 
while being able to obtain the miniaturized thin film LC filter, a 
desired capacitance value can be acquired also in the disposition of a 
thin film capacitor which has few [ that it is small and ] capacitance 
values. 

[Translation done. ] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram showing one gestalt of operation 
of this invention. 

[Drawing 2] It is the property Fig. showing one example in the filter 
shape in contiguity arrangement of drawing 1 . 

[Drawing 3] It is the perspective view showing one example of a typical 
thin film inductor. 

[Drawing 4] It is the perspective view showing one example of a typical 
thin film capacitor. 

[Drawing 5] It is the property Fig. showing one example in the filter 
shape in broader-based arrangement of drawing 1 . 

[Drawing 6] It is the representative circuit schematic showing the 1st 
example of this invention. 

[Drawing 7] It is the mimetic diagram showing the 1st example of this 
invention. 

[Drawing 8] It is the property Fig. showing one example of the filter 
shape by drawing 7 . 

[Drawing 9] It is the mimetic diagram showing the 1st example of this 
invention. 

[Drawing 10] It is the property Fig. showing one example of the filter 
shape by drawing 9 . 

[Drawing 11] It is the representative circuit schematic showing a 
conventional example. 

[Drawing 12] It is the mimetic diagram showing a conventional example. 
[Description of Notations] 

5 Magnetic Substance 

6 Conductor — Coil 

8 Up Electrode 

9 Dielectric Layer 



10 Lower Electrode 

12, 21, 23 Inductor 

13, 22, 24 Capacitor 

14 Signal Line 

15 Grand Line 
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[Drawing 6] 
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[Drawing 9] 
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[Drawing 10] 
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[Drawing 11] 
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a yy? ftxAmmfr-**^* ^>\mYjfWb^ixx 

[0004] S(I, ftSfaTSff&L C7^ /k^Tli. -f V 

y^^yxma^xi^^^iy^yximt^mmm^ 

2. 5%" Mpwm&x'fc^xh. z.tL$>&m&&A,t* 
mfc&xtmmmfrti commw-rmE tx i^. a 
fc, ^-/rgp n a n T-(i:. wfc^-ymm&^ixtzmm 
&tz\m\ j £wxm.htixv^<7)x\ a yy??yxm£ 
tzte*^s^?yxm*^^&fzfr<7>wm%<mmg: 
i±^mxh^tz„ 

[0005] — ^r. >-^^ >-r^ ^ ? 

fc h t>r yy7?yxmzm&ti*bizim&J y?t ? 

co-HS^mm^Wb-tt. Zcote^ 2ffi4>y99 
^*IlLC7^;^tli, ikm>^<. 160 
8?-<<y°&tzlZ10 0 5?Jy°lZ4ostii<7)Zb. zttJ:*} 
0 2 5^-f7feJ:t/2 0 1 2^^f7«ittW: 

[0006] t . ^»ia©-f y-f 

[0007] i O/J^bcDBWO^ftt. f - yf 

ffl-f f 7 7M y^'^^fc it>*f 77^ftAy^ 

[0008] ifct. El 1 1 iVEl 1 2 £tfHt#H3b 

Ts smt immmm&ffi) zmmLxmmztitzim 

[0 00 9] HI lt^^tL^i dt:3iiOLC7^/l' 

Bf$t& 3fliC0f->yT^ y^'9-9 (L19=150n 
H, L29 = 149nH, L 3 9 = 1 5 7 n H ) b , ^S- 

f7 7^ y¥7?<nmmyyyvmzmfctz> smeo 

f77^Ay^ (C19 = 3 1. 9pF, C29=l 
2. 9 P F, C39=14 P F) fct?flltftS*frv^. 
[0 0 1 0] c\<7)igr&l,zizmi 2l>Z^tl^Xol l Z, 3 
flS<7) 2012^^ TCOi- -y 7°4 V¥9 i±, Ifl^Jt 

sstiea $ tiT 2 9^ml, £ ti ^ 3 mo 

f77My^^Sf4 9 (LI 9, L29, L39) 
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Ztl^tlfflfflg L X s 3 MCO 1 6 0 8 9 >f -reyf- v 7* 
*r^i/?m=F3 9 (CI 9, C29, C39) iM~ •/ 7 

a 9 4 9 nans eb3*u f77^^Ay 

^*^-3 9 (C19, C29, C39) Zil^tdP'f- >y 
y9'9 9MT4 9 (L19, L29, L39) -^tl 

^tico hum t y ~> y v m 1 9 1 (om^mmmm ztix^ 
[ooi i ] z.<n i a ^m?-c7)iaB-cii, i 

[0012] ifc, IBttt^fiiSBWSj&^ri&firLC 7 
■f <z>KH-fc:lK L . iS*a*li5&r4*^<z>>r y r ? * 
yxli^^Ay^yxftj: "50H8H-U woe 
«^3S£5rf*^Jfe&*3KliL5r^J: o tSISH y^" 

fc. 

[00 13] 

C7-( /l^Tii. «oaW»^*s fyT^f y^? 
? tj J; t» ^ i« 9 commit , * (ifflflUe 

ii^itsMT (XQjggg&w) immLxm^ix 

[0014] #3SBJJ<Z>||jS«:. — Ji«*M*0n& - 1 
9 c\bXfo%>. 

[00 15] t^h-h, BW^filKLC^ * /wii, A 

#£#"3. 0mmX2. 5mm" (7)302 5^-f7t 
Dfim&ff^ft, ifcJifc&S** "2. OmmXl. 2m 
m" O201 2^>f rfcUfffftS^^tftll^Ka 

[0016] 

^ ^ * is i VMIBSJl^ ^° 5/ * f fcJ5fj£«DSElllBI 

coif jh^ -W * ^ ? c&ti § ft h y=y y k tt t mmmj 
y?9 9 itmmm^xm^h ^y-nmbcomizm 

[00 17] ifc, *HBBt«tSiSffi|LC7^/^-C 

mm) mm-t&jyy?? lisr+HmimuL) t 



[0018] i^)5a»K«tfc»JSCJ: 

m^O =3f -r > N° is 9 y X ■fit * A- V N° is 9 CO A- V N° ^? y 

[0019] 

[wncommcommi mz. ^mmmm^mm^z^ 
[0020] hi it^mcommcD-mm^^mm 

l 4 zmtmmizX K)&f&~tZ> y*f? 9 

L1-L3 X-m$LZtl&4 yy-79 l 2 b. ^ y?9 

Kill 5<oiat=»ASNK$*i* aowaf^'t^^ci— 

C3 T-^S^S^f^^^^l 3i;t;=t0^fi£§n-g>3 

[002 1 ] S-T. >f yr^Ll — L3 ^-il^tlcT)^ 
*W=Srffi^i±. H3t^§^^=tot»iK7tfO«ffitp l g 

M^r fc"<0^4^«ffl § tit . 
[0022] ^^JSi/fCl — C3 Ztl^rttcolWkWlZ: 

mmu, m4tz^ti%>£o<,zmMi 1 cotmizTun 

[0023] 01 tc^§fLl> J: 5 t, jSJKlc^ 
o-<y^"^^Li —L3 tsiff^^^^ci —C3 i± 
ia»l«c7)^' 5i:SU SiarftfcBI ^ofo^x 
Jumzmwzti. 4y?'79-Li -L3 aai^i^ 

[0024] 1 4li, ATjflwmffiA^-f y 

sscSfi. -fy^^^Li , L2 m^mmi-^zy^i-ji- 

m. 1 4 i±>f y ^"^ ^ l 1 to^yKflis eofflteffcHt 

SffllSA^-Y y^'^^Ll , L2 fflZJ >9'??Ll , 

■i yd? 7 9 L2 cry9'"y V YM. 1 5 «-^B±^^;MR 1 
[0 02 5] — ^fV^Cl (i^f y9* 9 9 LI , 

L2 rHisrS^-rs 1 4 o»*wTtieH$ 

k LTiBS^^ C l tcfSM-T K 
fll 5<«|*f:»iafcifASBRS*i.&. ^^^^02 
4V9°9 9l^2 , L3 HfcSSSW-ii'^n' 

k 1 4 rtmbtr? y kir i 5 coiatc# AtiM 
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3*U >f>^^L2 , L3 IfflfciiM*^******-*^ 
3ty ^/MR 1 4 somffi t bf^y V 

[00 2 6] i3t. LC7^;t/m^y^Cl ~C 

>y?*L.i -L3 zmmmth^yi-iVtikiAnm 

ttfc^-W^Cl ~C3 * Hill StcSSHM-ft 

m#tiM>r?fL.i ~L3 fciasaiBsnfctt*, 

£ tL 6 a'^A* 1 4 *j J: V H« 1 5 O&ftemc 
[0 0 2 7] ^^i^Cl ~C3 

m. -ttt*>*>4ymrL.i ~L3 t*tf>-^/nii 

4t^r^Ay^ci — C3 tastt$<l*^ r 9>'KIRl 5 
kOP B lPI£l 0^m~l OO/zmtC^iotcLT. Bf 

®^*SHrate»"r^4. ic, 4 y^'?* i 2 1 

^Ay^l3t«^(Wltt df-W^^Cl — C 

3 fflWCMti 9 ±T^fl:ffi 8 , 9 fc 5^ivW6 1 

[00 28] H2-Ci±, 4>?~9?L.l — L3 fc^f-W* 
S^Cl — C3 t O-tfL^'fl^mmi 1 O/xra-100 
ju m fcfc & i a L 3t RK9flE K 3 jg L C y A IV 

LI — L3 fc^^v-^Cl—CS fccor^PS^^O 
X\ -HMrffiftSMl OpF^ii, 3MH£fc-HJ* 

[0029] — ;£\ H3fci^$;fl*0fCtt, 

ci ^C3 fcoffl!5M*4^fc«LTE«LT. 

wso . 1 p F&±t£iiKmcoMm3mLC7 j 
m^ttx^h. ^<?)M^z%t>tifzmm±, y^v 

IBH*-Hi'fc:«ltTffi«tfefe«>, 1 6 0 8*4 Tii^ 
[ 0 0 3 0 ] st;. n-A7 7^ /l^c>5#K&ffl*fca?B 

flW»ff*Hi:S-fr*fc», icl 0 0MHzW;4t 
fI-f-£t£»T5£\ v^-rn^co^B^SixTV^. ffi 
[003 1 ] HI *#fHUTMIHtfc*»!SK:J:-6SHIB 



[ 0 0 3 2 ] iS^JH&fiOs^^Tt j; 9£t 

[0033] JJEKTOTti. *W2s?iM V?9 9 b 
3SfcSK$*tftlR. ^ti-?'tLOP^Sr 1 Ojtxm— 1 0 

< x § *uf , «t *) It* ^^i/ 9 yxzn 

mikzwt-t&c\btfx%&* 

[0 0 34] ±SEKqHTli s ^-W^^j&M 

[003 5] 

[IIJSM] 

[SdtWl 1 act, H6*»4>H8 ^T-Sr#H3LT^0Ho 
m 1 «gOtW=ov itKUWi o 
[0 03 6] 06(i s miOHJfi^JSr^»JK3jiLC 

[0 03 7] H^§ni>ftffiLC7^^*(i. •fyf? 
*yxffiL4 =L5 =L6 =16 0nH^ftS6@t 
g=C9*?flg-f y¥W1 1 k, ^ Lj rV\°ix^>xfflC4 =3 
2 P F, C5 = 1 3 p F , C6 = 1 p F ^*^-^HIK=3r 

•^^°^* 2 2 1 fcai^iBMfcWjettfcssewsfcT 

=fc 5 ^^KFSrfKffiSMflii itX4 y*'^ * y^f£* 

[0038] ^ftAy^yxf C14= 1 0 p F , C15= 
3pF, C16= 1 pF-ea-fiXiis -4^^'^^L4 , L 

5 , L6 ^^tia^A Mzm^z^hnw&m., & 

?Z^^^is?yxMClO=0 . 0 15pFi±^)?I 
mMX'foK)-. 4 y?'7 ?yxm^U= 1 nH, L15= 
0. 5nH, L16=2 nH^tl^tlli**:^^? C± , 

C5 , C6 ftif^(:i?iJ(:4 1 ?. 4 y^? ^ yxft 

[0039] H8tC^§tl^ «t 3 (C, «EK*C^3*Ut^ 

[0040] [SHfcW2] iJct. H9ioj:tXiai 0£# 
[004 1 ] 09{im2<7)||]!ifi^JSr^:-t?»M3iiLC7 

^ /i^^Mi5«:' I fc o . in i o izx vmmm&z 
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[004 2] ER^n&ISJRLC y 4)V9\±^ Ay ¥7 
?>xm.L7 =L8 =L9 = 6 0 n H £^rT& 2 EK£ 
#OjfM^ >-^^2 3t. ^-WN°>-^yXf6C7 =3 
2pF, C8 = 1 3 p F , C9 = 1 p F £iTf &ff 
-W^? 2 2 t ^ «^r H 1|ii&FJT?EfI(;3fif#t^5^ 

[0043] zcomm^cy -i^^^mmLxn^tit: 

yj-j^Xy 4)V?nm$. 01 OtZ^tlZ £5lZ, a 

[0044] 

t>mmr*mt*k r^ymittizmmtzmfct * 
^&mm*^^i'?<vmffiiz&^Ti>mM<7)*-r^i' 

[Ell ] *HBB^HM«-ff^J^^t-^H^ElT'fc 

[02 ] hi coj&mwmco^coy ^ ju^mmz-mm 
[ii3 ] imm^mmA y^^^^-mmm^i-mn 



[04 ] {^w^ffn^-r^^^o-njt^j^5K-rt«i 
[05 ] s i cotiMwm^scoy 4 iwmmz— mm 

[06 ] *^BJ!cDm 1 O^M*^^«0lf&0-C* 
[07 ] *ISW^S5 1 Oj||4M^^^H^^0-C'* 
[08 ] 07(:J;^7 -f ^^*Ht<o-HltWfr^1#tt 

[09 ] *^BHom 1 O#lSfeM£^rTH1i5£0-C'£> 

4. 

[0 1 o ] 09tcj: h y a frfm&co—mmm^-tm 

[011] ^*^-^J^^^«0g&0T-*^. 

[012] mMco-m^-t^mm^mx% * . 

5 Uttfls 

6 Wffcn-OP 

8 ±SG«* 

9 RU 

1 0 TSE«ffi 
12,21,23 A V-??? 
1 3, 2 2, 2 4 ^^r^^ 

1 4 i^^;H6 

15 ?"5>-m 
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